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??? L* a* b* ?E*(ab) ?C*(ab)? ?H*(ab)?
??????????????? ? ? ? ? ? ? 19.07 3.59 3.29 0 0 0 
?????????????? ? ? ? ? ? ? ? ? 23.53 4.44 4.2 4.631 1.242 0.086 
????????????? ? ? ? ? ? ? ? ? ? ? 25.21 4.69 3.22 6.238 0.819 0.737 
??????????????? ? ? ? ? ? ? 56.49 14.52 14.58 0 0 0 
??????????????? ? ? ? ? ? ? ? 51.32 15.19 18.36 6.439 3.252 2.04 
????????????? ? ? ? ? ? ? ? ? ? ? 54.56 16.82 19.29 5.586 5.016 1.52 
????? ? ? ? ????????? ? ? ? ? ? 28.43 6.58 6.54 0 0 0 
????? ? ? ? ???????? ? ? ? ? ? ? ? 25.15 5.54 5.67 3.549 -1.35 0.126 
????? ? ? ? ??????? ? ? ? ? ? ? ? ? ? 40.4 11.03 11.74 13.789 6.831 0.418 
??????????????? ? ? ? ? ? ? 34.33 6.2 9.24 0 0 0 
?????????????? ? ? ? ? ? ? ? ? 32.08 7.93 8.63 2.903 0.593 1.736 
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??????????????? ? ? ? ? ? ? 52.75 13.44 16.66 0 0 0 
?????????????? ? ? ? ? ? ? ? ? 52.23 14.65 18.97 2.659 2.563 0.481 
????????????? ? ? ? ? ? ? ? ? ? ? 47.68 13.71 15.52 5.204 -0.697 0.942 
????? ? ? ? ????????? ? ? ? ? ? 29.09 7.57 7.68 0 0 0 
????? ? ? ? ????????? ? ? ? ? ? ? 29.05 6.75 7.26 0.922 -0.871 0.302 
????? ? ? ? ??????? ? ? ? ? ? ? ? ? ? 32.63 7.96 8.86 3.752 1.127 0.524 
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?????????????? ? ? ? ? ? ? ? ? ? ? ? 36.52 -0.69 -2.62 3.306 -1.666 2.123 
??????????????? ? ? ? ? ? ? ? ? 51.04 0.65 0.16 0 0 0 
?????????????? ? ? ? ? ? ? ? ? ? ? ? 57.44 0.65 1.69 6.58 1.141 1.019 
????????????? ? ? ? ? ? ? ? ? ? ? ? ? 58.52 0.98 1.98 7.705 1.54 1.025 
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????? ? ? ? ???????? ? ? ? ? ? ? ? ? ? ? 35.26 -0.89 -2.99 1.92 -1.127 1.253 
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??????????????? ? ? ? ? ? ? ? ? 35.46 0.4 -2.19 0 0 0 
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??????????????? ? ? ? ? ? ? ? ? ? ? ? 48.56 -0.05 -0.38 12.126 -0.441 1.082 
????????????? ? ? ? ? ? ? ? ? ? ? ? ? 62.38 0.38 1.91 2.167 1.123 0.61 
????? ? ? ? ????????? ? ? ? ? ? ? ? 32.93 0.55 -2.81 0 0 0 
????? ? ? ? ???????? ? ? ? ? ? ? ? ? ? ? 35.76 0.28 -3.83 3.02 0.977 0.399 
????? ? ? ? ??????? ? ? ? ? ? ? ? ? ? ? ? 37.42 -0.3 -3.02 4.575 0.172 0.859 
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Effect of a Fumigant on Metal Used in                   
Urushi Art Techniques       
?The Case of Mixture Fumigant of                    
Methyl Bromide and Ethylene Oxide?
Yoshimi KAMIYA, Hiroshi KATO and Chie SANO 
The production of methyl bromide, which has been used frequently for the fumigation of 
cultural properties, was stopped at the end of 2004. However, it is necessary to evaluate the 
effect caused by its use in past fumigations of cultural properties. 
In this study, the effect of fumigation was revalued by the appearance of color change on 
objects. Five kinds of metal samples?lead, tin, silver, copper, and solder?were processed in 
three ways each: simply rolled flat, processed to make a rock-like surface, and beaten with a 
hammer. These samples were fumigated with a mixture of methyl bromide and ethylene oxide. 
The change in the surface color of these samples was examined. 
The results showed that there was a possibility of color change on metal surface by 
exposure to fumigants. 
